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By means of the electrophoretic technic, histamine has been introduced into
the human skin in whealing experiments by previous workers. Abramson and
Alley (1) were able to induce whealing with histamine in dilutions as high as
1:5,000,000. They employed a copper mesh electrode measuring approximately
one square centimeter, and introduced the drug from cotton squares saturated
with histamine solution. They used a current density of 0.35 ma. for five
minutes.
Abramson and Ochs (2) used the wheafng response of human skin to histamine
introduced electrophoretically to assay histamine base in mammalian blood.
They modified the technic of Abramson and Alley by using light copper foil
electrodes curved to fit the forearm, and current densities up to 0.5 ma. for
five minutes. They were able to detect the presence of histamine in dilutions
ranging from 1:2,000,000 to 1:5,000,000 in the blood of several mammals.
With the electrophoretic technic, Alexander, Elliot and Kirchner (3) elicited
wheals in human skin with histamine as well as other urticariogenic drugs.
These observers employed steel mesh electrodes over blotting paper saturated
with histamine solution. With a current of 2 ma. applied for two minutes,
they obtained whealing reactions with histamine in dilutions up to 1:5,000,000.
In 1944, Cohen and Friedman (4) introduced histamine into the skin of the
inner surface of the forearms in 50 allergic subjects. They used filter paper
electrodes one square centimeter in size, with a current of 1 ma. for three minutes.
The histamine dilutions ranged from 1:200,000 to 1:6,400,000, and were pre-
pared within four hours of testing. These workers found the threshold of skin
reactivity in 90 per cent of their patients at a histamine dilution of 1:6,400,000.
The remaining 10 per cent responded at 1:3,200,000. The threshold reaction
consisted of punctate whealing within the test area.
In a subsequent study iii 1947, Cohen and Friedman (5) increased the time of
application to five minutes. They stressed the importance of employing fresh
solutions prepared within one to two hours of testing to obtain consistent results.
In the course of previous studies by the writers, subjects were titrated with
solutions of histamine by electrophoresis, in order to determine the concentra-
tion of histamine base which would produce wheals of moderate size. It was
noted that there was considerable variation in the dilutions of the drug which
would produce wheals of approximately the same size in different subjects. The
present study was therefore undertaken to survey the range of the threshold of
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reactivity of human skin to serial dilutions of histamine introduced by the
electrophoretic technic.
PROCEDURE AND TECHNiC
The subjects chosen for these studies consisted of 136 individuals of both sexes
ranging in age from 10 to 79 years. The histamine solutions used were freshly
prepared within four hours of the time of testing. Histamine phosphate powder
(Burroughs-Wellcome) was dissolved in normal physiological saline, and serial
dilutions of the base from 1:400,000 to 1:102,400,000, in multiples of two or
four, were prepared.
The machine employed in this study was a galvanic current generator with
five positive terminals and one negative pole. The positive electrode was a
small circular piece of blotting paper 6 mm. in diameter. This rested on the
head of a brass screw, 6 mm. in diameter and 15 mm. long, which had been driven
into a small square of plexiglass, so that the head was buried 2 mm. below the
surface. The blotting paper fitted snugly into the hollow over the screw head,
so that it was flush wth the surface of the plexiglass, and exerted no extra pres-
sure on the skin when the pole was applied. The negative pole was a round disc
of blotting paper 27 mm. in diameter, slightly larger than the circular metal
electrode that covered it.
Two drops, or approximately 0.015 ml., of histamine solution were dropped
on the small disc of blotting paper at the positive pole, producing an ideal de-
gree of saturation. The paper disc at the negative pole was saturated with
physiological saline.
Tests were made on the lateral surfaces of the arms. Two positive electrodes,
two or more inches apart, were applied at the same level of the arm, and held
in position with a broad elastic band just tight enough to insure good contact
with the skin. By placing two electrodes at two levels, as many as four concen-
trations of solutions were tested simultaneously. The negative electrode was
applied to the dorsum of the wrist. The histamine solution was introduced
into the skin by a current of 1.0 ma. applied for a period of three minutes.
The wheals induced with this technic were read and evaluated as follows:
A negative reaction consisted of a small area of erythema 6 mm. in diameter.
This was the normal response of the skin when saline was applied at the positive
pole. A pIus-minus (±) reaction consisted of small punctate wheals in an area
about 7 mm. in diameter. This reaction was considered to be the minimal
positive response. A one plus (+) wheal measured about 8 to 9 mm. in diameter,
a two plus (++) about 10mm. to 13 mm., a three plus (+++) from 14 mm.
to 16 mm., and a four plus (++++) measured 17 mm. or more in diameter.
The histamine wheal produced by the electrophoretic technic was softer, more
superfic al and evanescent than that produced by the intracutaneous technic.
It was surrounded by an areola which was usually smaller and less intense than
that of an intracutaneous histamine wheal of comparable size. The electro-
phoretic wheal appeared within three minutes, reached its maximum size in about
five, and began to fade in 15 minutes.
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Throughout this study, the weakest dilution of histamine to which the subject
responded with a definite positive reaction was considered to be the threshold
dilution. In some instances, the threshold response consisted of a plus-minus
(±) reaction, in others a one plus (+).
Although a total of 136 subjects were studied, nine were eliminated from con-
sideration because of the presence of jaundice, dermographism, sunburn or be-
cause whealing could be produced with saline. Among 127 suitable subjects,
there were 64 males and 63 females. Of these, 48 were atopic and 74 were non-
atopic. The atopic status of five subjects was in doubt.
TABLE I
Thresholds of cutaneous response to histamine dilutions in multiples of four
DILUTIONS OP NISTAMINE
TOTAL
127
100
1:102,400,000 1:25,600,000 1:6,400,000 1:1,600.000 1:400,000
8 76 43 0
6.3 59.8 33.9 0
Number of thresholds
Percentage
0
0
TABLE II
Thresholds of cutaneous response to histamine dilutions in multiples of two
DILUTIONS OP HISTAMINE
TOTALS
76
100
§
:
§
.
0
S.
. :
§
.
11
14.5
0
0
Number of thresholds
Percentage
0
0
5
6.6
4
5.3
47
61.8
9
11.8
RESULTS
When 127 individuals were titrated with histamine dilutions varying from
1:102,400,000 to 1:400,000 in multiples of four, none responded at the
1:102,400,000 dilution, and all responded with a two plus (++) or larger reac-
tion to the 1:400,000 dilution. In 76 (59.8 per cent) the threshold of reaction
was at the 1:6,400,000 dilution; in 43 (33.9 per cent) at the 1:1,600,000 dilution;
and in eight (6.3 per cent) at 1:25,600,000 (see Table I).
Of the 127 subjects, 76 were similarly titrated with histamine dilutions ranging
from 1:102,400,000 to 1:400,000 in multiples of two. Forty-seven (61.8 per cent)
showed a threshold reaction at the 1:6,400,000 dilution. In the remainder
there was a spread in the range of threshold response, with some responding
at every dilution from 1:25,600,000 to 1:1,600,000 inclusive (see Table II).
These results differ considerably from those of Cohen and Friedman (4)
who, with a similar technic, found that 90 per cent of 50 individuals showed a
threshold at 1:6,400,000, and the remainder at 1:3,200,000.
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An analysis of the results according to sex based on titration of histamine
in multiples of four, reveals a difference in skin responsiveness between the
sexes at different age levels. Among the males, 48.4 per cent responded with a
threshold reaction at a dilution of 1:6,400,000 and 45.3 per cent at 1:1,600,000.
The remainder, or 6.3 per cent, showed their thresholds at 1:25,600,000 (see
Table III). When analyzed by age, 69.6 per cent of the males under 30
showed threshold responses at 1:6,400,000 (see Table IV). In the 30-49 age
group, 45.8 per cent showed their threshold reactions at 1:6,400,000, and a similar
TABLE III
Cutaneous response to histamine according to sex (dilutions in multiples of four)
DILUTIONS OP aISTAMINE
TOTALS
1:1,600,0001:25,600,000 1:6,400,000
Males
Number of thresholds 4 31 29 64
Percentage
Females
6.3 48.4 45.3 100
Number of thresholds 4 45 14 63
Percentage 6.4 71.4 22.2 100
TABLE IV
Cutaneous response to histamine according to age and sex (dilutions in multiples of four)
MALES FEMALES
dilutions of histamine
AGE GROUPS
- §_
Totals § Totals
10—29
Number of thresholds 1 16 6 23 0 17 6 23
Percentage 4.3 69.6 26.1 0 73.9 26.1
30—49
Number of thresholds 2 11 11 24 3 17 4 24
Percentage 8.3 45.8 45.8 12.5 70.8 16.7
50—79
Number of thresholds 1 4 12 17 1 11 4 16
Percentage 5.9 23.5 70.6 6.3 68.7 25
percentage at the 1:1,600,000 dilution. In the 50-.79 age group, only 23.5
per cent showed thresholds at 1:6,400,000, and 70.6 per cent at 1:1,600,000.
Among the females, the majority, 71.4 per cent, showed their thresholds at
the 1:6,400,000 dilution. In 22.2 per cent the threshold was at 1:1,600,000,
and in 6.4 per cent at 1:25,600,000 (see Table III). An analysis by age re-
vealed that 73.9 per cent of the females under 30, 70.8 per cent of the 30—49
age group, and 68.7 per cent of the females over 50 showed threshold reactions
at the 1:6,400,000 dilution (see Table IV). From these results it is apparent
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that the females show a constancy in skin responsiveness to histamine at all
ages, from 10 to 80 years, whereas the males show a tendency to diminished
responsiveness with advancing years.
When 48 atopics, all of whom had clinical manifestations of allergy, were
titrated by histamine in multiples of four, 56.3 per cent showed thresholds at
1:6,400,000, and the remainder, 43.7 per cent, at 1:1,600,000 (see Table V).
Although 60.8 per cent of non-atopics showed thresholds at 1:6,400,000, the
remainder of this group showed a greater spread than was seen in the atopic
group, with 10.8 per cent responding at 1:25,600,000 and 28.4 per cent at
1:1,600,000.
TABLE V
Cutaneous response to histamine in ato pica and non-ato pica (dilutions in multiples of four)
DILUTIONS OP UISTAMUI
TOTALS
74
100
48
100
1: 25,600,000 1: 6,400,000
45
60.8
27
56.3
1:1,600,000
21
28.4
21
43.7
Nonatopics
Number of thresholds
Percentage
Atopics
Number of thresholds
Percentage
8
10.8
0
0
TABLE VI
Effect of pollen treatment in hay fever on cutaneous response
to histamine (dilutions in multiples of four)
DILUTIONS OP HISTAMINT
TOTALS.-____________
1:6,400,000 1:1,600,000
Atopics treated with pollen extract
Number of thresholds 12 9 21
Percentage 57.1 42.9 100
Untreated atopics
Number of thresholds 15 12 27
Percentage 55.6 44.4 100
It is apparent that there are only minimal differences between atopics and
non-atopics in their thresholds of responsiveness to histamine. The non-
atopics appeared to be slightly more responsive in that eight of 74, or 10.8
per cent, reacted to dilutions as high as 1:25,600,000, whereas none of the 48
atopics responded to this dilution.
When the 48 atopic subjects clinically sensitive to pollen were divided into
treated and untreated groups, 55.6 per cent of the untreated subjects showed
thresholds at 1:6,400,000, and 44.4 per cent at 1:1,600,000 (see Table VI).
Similarly, of the subjects treated with pollen extract, 57.1 per cent showed their
thresholds at 1:6,400,000, and 42.9 per cent at 1:1,600,000. Hence no change
could be detected in the responsiveness of the skin to histamine as the result of
specific treatment.
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DISCUSSION
From these studies, it is evident that there is considerable variation in the
responsiveness of the integument to histamine introduced by the electrophoretic
technic. The sex and age of the subject are factors in skin responsiveness, but
the explanation of this finding is at present not apparent.
In their report, Cohen and Friedman (4) did not indicate the sex or ages of
their subjects. These factors may account for some of the differences in the
findings obtained in their study as compared with ours.
Farmer (6) compared the responsiveness of the skin of atopic and non-atopic
subjects to histamine introduced by the intracutaneous technic. He concluded
that the sensitivity of the skin to histamine does not offer a criterion upon
which to differentiate allergic fron non-allergic subjects. The findings in the
present study by the electrophoretic technic tend to support his conclusion.
Six subjects were omitted from these studies because they responded with a
whealing reaction to saline. Of these, three were dermographic, and whealing
could be elicited as readily by electrophoresis with saline at the positive pole
as by stroking the skin. Three responded to electrophoretic stimulation but
not to stroking. This observation requires further investigation.
Cohen and Friedman (5) stressed the importance of preparing histamine solu-
tions within an hour or two of testing in order to obtain constant results. In
our studies, it was found by repeated titrations of the same patients that sterile
histamine solution which had remained at body temperature in an incubator
for four days showed no detectable diminution in its potency. In fact, little
difference in whealing power could be discerned between fresh solutions and those
that had remained at room temperature or in the refrigerator for as long as a
month. Solutions that had remained at room or refrigerator temperature for
four months were still found to induce whealing, but they had lost a considerable
part of their potency.
SUMMARY
1. Serial dilutions of histamine dissolved in physiological saline were tested
by the electrophoretic technic on the arms of 127 individuals ranging in age from
10 to 79 years.
2. The threshold of reactivity varied considerably. The minimal effective
wheal inducing dilutions of histamine ranged from 1:25,600,000 to 1:1,600,000,
with approximately 60 per cent of the subjects responding at 1:6,400,000.
3. Skin responsiveness to histamine varied with sex and age. Females showed
a consistency of responsiveness regardless of age, while the male skin became less
responsive with advancing years.
4. Non-atopic subjects seemed to be only slightly more responsive than atopics.
Specific treatment with allergens in the atopic group did not affect the threshold
of response of the skin to histamine.
DISCUSSION
Dx. SAMUSL M. Pxcx: The use of iontophoresis in studying the phenomenon of histamine
whealing is very interesting. In the Mount Sinai Department of Dermatology, Dr. Aaron
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working with Dr. Abramson carried out experiments which definitely showed that introduc-
tion of pyribenzamine hydrochloride into the skin by iontophoresis definitely influenced
the whealing effect of histamine. However, in experiments which I am carrying out with
these authors we have found that pyribenzamine hydrochloride introduced by iontophoresis
not only diminished or did away with the histamine whealing effect but actually decreased
the skin response to primary irritants such as turpentine, and the skin response to sen-
sitizers also. This was demonstrated in a patient who was sensitive to paraphenylenedi-
amine. Previous treatment of a skin site in this patient with pyribenzamine hydrochloride
markedly reduced the treated skin site reactivity to paraphenylenediamine by means of a
patch test.
Da. R. L. MAYER: It is known that not only do the various animal species differ in
sensitivity to histamine, but also individuals of the same species; moreover, this sensitivity
may change from one day to another. According to clinical experience, such differences
in individual variation to histamine, which was also confirmed in the interesting study of
Dr. Sherman and Dr. Waizer, are due to various endogenous factors, as, for example,
variations in the functioning of the adrenal system. Sensitivity to histamine, as well as
to anaphylactic shock are strongly influenced by the adrenal glands and the general state
of the patients at the time of the experiments. This may be of great importance, for if
the patients are nervous and excited prior to or during the whealing reaction, a large amount
of adrenaline is excreted during this time and the histamine reaction may be different from
a reaction produced when the patient is calm and relaxed. Temperature and humidity
may also play a role.
As for Dr. Peck's remark that patch test reactions are not influenced by Pyribenzamine,
it is probable that the normal dosage of Pyribenzamine given per os does not suffice tG
influence the local reaction since it is insufficient to influence the tuberculin reaction. It
would therefore be interesting to apply the antihistamanic locally, by iontophoresis, for
example. We have found great differences in the effect on experimental contact dermatitis
when the antihistaminics were given systemically or locally in the form of an ointment.
The tuberculin reaction is not influenced by antihistaminics given per os, but it is influenced
if these substances are applied locally. It is not certain that the beneficial influence of
antihistaminic substances upon certain dermatitis reactions proves that histamine is
etiologically involved in these cases of dermatitis. In recent experiments we have seen
that Pyribenzamine is a strong anti-spreading factor, reducing the effect of hyaluronidase
upon the spread of India ink. Further experiments have suggested that hyaluronidase is
etiologically involved in allergic skin inflammation and that antihistaminics counteract
this effect. At least a part of the antidermatitic activity of antihistaminic substances may
therefore not be due to an antihistaminic, but to an anti-hyaluronidase effect.
DR. EuGENE WALZER: I wish to thank the discussors for their interesting comments.
In reply to Dr. Mayer, repeated testing of a sufficient number of subjects failed to elicit
any significant variation in their thresholds.
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